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ОПТИЧЕСКАЯ БИОСЕНСОРИКА С ПОВЕРХНОСТНЫМИ ЭЛЕКТРОМАГНИТНЫМИ  
ВОЛНАМИ, ПОДДЕРЖАННЫМИ ФОТОННЫМ КРИСТАЛЛОМ, 
И БЕЗ ПРЕДВАРИТЕЛЬНОЙ МОДИФИКАЦИИ ОБРАЗЦОВ: ИССЛЕДОВАНИЕ  
ЖИВЫХ БАКТЕРИЙ И ФАГОВ 
LABEL-FREE OPTICAL BIOSENSING WITH PHOTONIC CRYSTAL-SUPPORTED SURFACE 
ELECTROMAGNETIC WAVES: STUDY OF LIVING BACTERIA AND PHAGES 
Sergey Sekatskii  
Laboratoire de Physique de la Matière Vivante, EPFL, Lausanne, Switzerland 
Recently, we presented a label-free biosensor based on registration of photonic crystal (PC) - supported 
long propagating electromagnetic surface waves. The changes in the thickness of an adsorbed layer and the 
liquid refraction index were measured independently at different light polarizations, thus enabling the segrega-
tion of surface and volume effects, see Fig. 1. This approach enables to achieve mass sensitivity at the level of 
0.3 pg/mm2 and refraction index (RI) sensitivity at the level of  
10-7 RIU/Hz1/2 [1]. 
                                       
 
Figure 1. Left: Schematic of the biosensor. Centre: AFM image of (mono)layer of E. coli bacteria used as a ge-
neric “immobilized receptor layer” in the sensor; here attacked by T4 bacteriophages. Right – sensogramm of 
the “bacteria + phage” biosensing experiment. Note the constant signal of the p-polarization channel (in red) 
attesting no change in volume parameters (e.g. refraction index) during the bacteria – phage interaction. 
Other characteristic feature of this biosensor is large, of the order of 1 micron, surface wave penetra-
tion depth into an external media, which enables to study intermolecular (and other) interactions not only at (a 
few) monolayers level, but also for such large objects as viruses, bacteria, certain cells and cell organells. We 
elaborated a chitosan-based protocol of surface modification of the sensor chip enabling to prepare sufficiently 
dense and homogeneous (mono)layers of live E. coli bacteria (see Fig 1.), and then these layers have been ex-
ploited as a generic “immobilized receptor layer” to study kinetics of adsorption of different ligands onto their 
(i.e. bacteria’s) surface *2, 3+. Data analysis reveals specific binding and gives the value of the dissociation con-
stant for monoclonal antibodies IgG2b against bacterial lypo-polysaccharides equal to KD = 6.2±3.4 nM [3].  
The newest results of the experiments aiming to study the dynamics of living E. coli - bacteriophage T4, 
and their interpretation, will be also discussed. 
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